Partial characterization of the CCAAT box in the promoter of the hLGFBP-1 gene: interaction with negatively acting transcription factors in decidualized human endometrial stromal cells.
The CCAAT cis-element and its adjacent DNA sequence (-82 to -52 bp) in the human insulin-like growth factor binding protein-1 gene (IGFBP-1) promoter are active in both decidualized human endometrial stromal cells and HepG2 cells. In HepG2 cells, CCAAT activity is mediated by interacting with hepatocyte nuclear factor, HNF-1. In endometrial cells, this region is protected by the nuclear extracts of endometrial decidual cells, however, the transactivator which interacts with the region has not been identified. This study was carried out to characterize and identify the stromal/decidual nuclear proteins that interact with the IGFBP-1 CCAAT motif. Gel shift analysis showed that the CCAAT motif (-82 to -52 bp) formed three specific complexes (CI, CII, and CIII) by extracts from human endometrial decidual or stromal cells. The intensity of CIII formed by the nuclear extracts of decidual cells was less compared to that formed by stromal cells whereas CI/CII was found to be opposite. To evaluate the transcription factors that bind to this region, a number of known CCAAT binding proteins were tested. Among them, the CCAAT binding proteins NF-Y (alpha2(1) collagen promoter CCAAT binding protein) and CBF (hsp70 promoter CCAAT binding protein), were characterized by the gel shift assay. The NF-Y consensus binding sequence (the alpha2(1) collagen promoter) and NF-YA,B antibody abolished or shifted CIII. Although the CBF consensus binding sequence (the hsp70 promoter) eliminated all three complexes, the antibody to CBF had no effect on all three complexes. The nuclear extracts of the endometrial stromal/decidual cells did not form a band corresponding to the HNF-1/CCAAT complex. These results indicate that the CCAAT motif binds to NF-Y and the CI/CII binding protein (remains to be identified) but not HNF-1 in endometrium. Systematic mutation in the CCAAT motif showed that NF-Y(CIII binding protein) bound to the 12 bp sequence GGCGCTGCCAAT(-79 to -68 bp) and the CI/CII binding protein bound to 9 bp, TGCCAATCA(-74 to -66 bp). These findings indicate that the CCAAT motif is a composite element. The CCAAT mediated function was analyzed in decidualized endometrial stromal cells. Mutations in the CCAAT motif increased the promoter activity. The maximum activity was found in mutants which abolished the NF-Y complex. The CCAAT core sequence mutants in which both CIII and CI/CII were abolished, also increased the promoter activity. Results indicated that NF-Y and the CI/CII binding protein, yet to be identified, interact with the composite CCAAT element in the IGFBP-1 promoter to repress the promoter activity in endometrial decidual cells.